Background: Perinatal asphyxia is a leading cause of mortality and morbidity in neonates in developing countries, with an incidence of 1 to 6 per 1,000 live full-term births. It is the second most common cause of neonatal death in Indonesia. Antepartum and intrapartum risk factors have been shown to be associated with perinatal asphyxia. Objective: Our study aimed to determine various factors leading to birth asphyxia among term newborns so that an improvement in newborn asphyxia care planning, analysis. and organization can be made. Methods: It was a retrospective case-control study, conducted at Neonatal Care Unit of the pediatric ward (level I, II, III) in Sanglah General Hospital, the teaching hospital of Udayana University School of Medicine. The data was collected from January to December 2015. The case was neonates diagnosed with birth asphyxia, and the control was neonates without birth asphyxia. The demographic data of both the mother and the neonate were collected from their medical records. All data was entered and analyzed with SPSS 19. Result: As many as 70 neonates were recruited in the study. They were equally divided into case and control group. A multivariate analysis showed instrumental delivery OR 5.51 (95%CI 1.24-24.48, p=0.025), meconium stained amniotic fluid OR 7.58 (95%CI 1.56-36.65, p=0.012), and prolonged rupture of membranes OR 10.61 (95%CI 1.81-62.08 p=0.009) were significant risk factors of perinatal asphyxia in a term newborn. Conclusion: Instrumental delivery, meconium-stained amniotic fluid, and prolonged rupture of membranes were the risk factors of perinatal asphyxia in a term newborn. Early identification of high-risk cases and appropriate measure taken could help in reducing the incidence of perinatal asphyxia.
INTRODUCTION
Perinatal asphyxia is a condition that occurs when there is an impairment of blood-gas exchange, resulting in hypoxemia (lack of oxygen) and hypercapnia (accumulation of carbon dioxide). The combination of the decrease in oxygen supply (hypoxia) and blood supply (ischemia) results in a cascade of biochemical changes inside the body, whose events lead to neuronal cell death and brain damage. Continuous asphyxia will also lead to multiple organ systems dysfunction. Birth asphyxia is a serious clinical problem worldwide and contributes greatly to neonatal mortality and morbidity.
1
According to a survey conducted by the World Health Organization (WHO) in 2005, perinatal asphyxia is one of the leading causes of neonatal deaths within the first week of life.
2 Perinatal asphyxia is a leading cause of mortality and morbidity in neonates in developing countries, with an incidence of 1 to 6 per 1,000 live full-term births.
3 It is the second most common cause of neonatal death in Indonesia. 4 The American Academy of Pediatrics classified severe asphyxia when the Apgar score at 1 minute is 0-3. and moderate asphyxia is when Apgar score at 1 minute is 4-6.
5,6
Those who survive asphyxia at birth may have a chance to develop neurological complications including epilepsy, cerebral palsy and developmental delay. 7 Risk factors of birth asphyxia has been divided into antepartum, intrapartum and fetal. Some of identified risk factors are increasing or decreasing maternal age, prolonged rupture of membranes, meconium stained fluid, multiple births, non-attendance for antenatal care, low birth weight infants, mal presentation, augmentation of labor with oxytocin, antepartum hemorrhage, severe eclampsia and preeclampsia, antepartum and intrapartum anemia.
8, 9 The prognosis and severity of the symptoms of a child with birth asphyxia depend on the risk factors and the patient management. This study aimed to determine various factors leading to birth asphyxia among term newborns.
METHODS
This is a retrospective case-control study, conducted at Neonatal Care Unit of the pediatric ward (level I, II, III) of Sanglah General Hospital, the teaching The inclusion criteria for case group were gestational age equal to or over 37 weeks and had Apgar score less than 7. Meanwhile, the control group inclusion criteria were gestational age equal to or over 37 weeks and Apgar score more or equal to 7). Major congenital abnormalities and subject without a complete medical record were excluded from the study.
The Apgar score comprises of 5 components: color; heart rate; reflexes; muscle tone; and respiration. Each of these components is given a score of 0, 1, or 2. Thus, the Apgar score quantifies the clinical signs of neonatal depression, such as cyanosis or pallor, bradycardia, depressed reflex response to stimulation, hypotonic, and apnea or gasping respirations. The score is reported at 1 minute and 5 minutes after birth for all infants, and at 5-minute intervals thereafter until 20 minutes for infants with a score less than 7.
6
The collected data included both antenatal and intrapartum risk factors based on the mother and baby's medical records. Antepartum risk factors included were maternal age, antenatal visits less than 4 times, number of parity, and a history of previous neonatal death. Intrapartum risk factors comprised of the mode of delivery, the complication of the mother, a prolong labor, meconium stained amniotic fluid, premature rupture of membranes (more than 18 hours).
All categorical variables were presented as frequencies and percentages. Chi-square test was used to compare the frequencies and percentages. To assess the factors associated with perinatal asphyxia, univariate analysis was carried out. Logistic regression was used for the factors found significant in univariate analysis (α=0.05). The analysis was done using SPSS (Version 19) software. The study was approved by the Ethics Committee of Udayana University School of Medicine in conjunction with Sanglah General Hospital, the university teaching hospital.
RESULTS
Seventy neonates were included in this study with an equal number of cases and controls. The number of male neonates in case group was 20 (57.1%) and in control group was 19 (54.3%). The number of subjects with birth weight over or equal to 2500 gram was 32 (91.4%) in the case group and 33 (94.3%) in the control group. The subject characteristics were showed in Table 1 .
Univariate analysis of antenatal factors showed none of the antenatal factors as significant risk factors of perinatal asphyxia. Analysis of intrapartum factors showed instrumental delivery, maternal intrapartum complications, prolonged rupture of membranes, meconium stained amniotic fluid and prolonged labor as significant risk factors for perinatal asphyxia (Table 2 ). All significant variables in the univariate analysis were included in multiple logistic regression analysis. Factors that were independently associated with perinatal asphyxia were instrumental delivery, prolonged rupture of membrane, and meconium stained amniotic fluid (Table 3) .
DISCUSSION
According to WHO, 4 to 9 million newborns develop birth asphyxia each year and at least the same number develop severe consequences such as epilepsy, cerebral palsy, and developmental delay. Major manifestations of asphyxia are a result of a combination of hypoxia and ischemia of the brain and other vital organs. It occurs due to a combination of vasodilatation and vasoparalysis. 10 As much as 27% of all neonatal deaths are attributable to birth 4 Therefore, it is important to be aware of factors that may predispose a newborn to a hypoxic insult at birth with the aim of formulating preventive strategies.
In this study, multivariate regression analysis revealed prolonged rupture of membranes over than 18 hours as the most significant risk factor, followed by instrumental delivery, and meconium stained amniotic fluid. Instrumental delivery had a higher risk for perinatal asphyxia. Other hospital-based studies also had similar results, vacuum extraction (OR 2.16) and caesarean section (OR 2.36) were significantly associated with birth asphyxia.
11
A study in India showed that instrumental delivery was a major risk factor of perinatal asphyxia with OR 6.01 (2.28-15.77, p=0.001).
12 Some studies did not show that instrumental deliveries had a significant association. But, the studies were mostly conducted in community where such deliveries may be a few in number. 13 Elective caesarean section was found to have a protective effect. It may exert a protective effect by avoiding risk factors such as post-maturity, persistent mal-presentations, and difficult deliveries. In this context, the presence of perinatal asphyxia may indicate that complications during delivery was not only attributed to prenatal care, but the intrapartum care delivered by the hospital.
14
In our study, meconium-stained amniotic fluid was found as a risk factor. The finding confirmed a previous study stating that meconium-stained amniotic fluid was a perinatal asphyxia risk factor with OR 5.62 (2.03-15.54). 12 The result is also similar to the findings of two other studies conducted in Pakistan.
16
In healthy, well-oxygenated fetuses, the diluted meconium is readily cleared from the lungs by the normal physiological mechanism. However, in a few cases, meconium aspiration syndrome occurs. Meconium staining is associated with exaggerated fetal respiration and meconium aspiration in-utero or immediately after birth resulting in birth asphyxia.
This situation showed the need of proper neonatal care in the delivery room, especially in aspiration and resuscitation procedures which are essential to minimize the consequences of perinatal asphyxia.
17
In our study, prolonged rupture of membrane over 18 hours was found as the most frequent risk factor of perinatal asphyxia. This finding is similar to the previous study that showed prolonged rupture of membrane was significantly associated with an increased risk of developing birth asphyxia (OR 9.25 95%CI 3.75-22.81, p<0.01).
18 Prolonged rupture increases the possibility of infection. It causes more stress for the newborns. The most common complications of prolonged rupture of the membrane are amnionitis and endometritis. Both put the fetus at a high risk of developing an overwhelming infection in the bloodstream (sepsis).
Thus, it is essential that the risk factors are identified so that they can be used in the planning, analysis. and organization for newborn asphyxia care.
CONCLUSION
Instrumental delivery, meconium-stained amniotic fluid, and prolonged rupture of membranes were the risk factors of perinatal asphyxia in the term 
